Heparinoids Danaparoid and Sulodexide as clinically used drugs.
Heparin is the first glycosaminoglycan ever identified. All the heparin-like glycosaminoglycans that are also isolated from animal tissues or any polysaccharides that mimic the biological activities of heparin are called heparinoids. Heparin is the mostly sulfated glycosaminoglycan made by mast cells and an essential anticoagulant drug in modern medicine. Heparin inhibits both thrombin generation and thrombin activity, releases tissue factor pathway inhibitor, and possesses anti-inflammatory, anti-viral, anti-angiogenesis, anti-neoplastic, and anti-metastatic properties though high affinity interactions with a variety of proteins in the blood circulation. The multi-pharmacological effects of heparin are both sequence- and sulfation degree dependent. Less sulfated heparinoids have been indicated to have more physiological functions than heparin. Since the anticoagulant heparin is associated with severe side effects, such as bleeding and heparin-induced thrombocytopenia and thrombosis, it is expected that the less sulfated heparinoids might serve as alternative drugs for patients who cannot use heparin. The crude heparin isolated from animal tissues contains ~50% heparin and ~50% less sulfated heparinoids. Indeed, the less sulfated waste heparinoids 1 during heparin production is chemically degraded and developed into the clinical drug Danaparoid and the more sulfated waste heparinoids 2 during heparin production is chemically degraded and developed into the clinical drug Sulodexide. Moreover, clinical studies indicate that Danaparoid and Sulodexide have the expected pharmacological activities. We will provide an update on the chemical characteristics and clinical use of the heparinoids Danaparoid and Sulodexide. In addition, the potential clinical applications of Danaparoid and Sulodexide in other therapeutic area will also be discussed.